Sorting of vesicular monoamine transporter 2 to the regulated secretory pathway confers the somatodendritic exocytosis of monoamines.
The release of monoamine neurotransmitters from cell bodies and dendrites has an important role in behavior, but the mechanism (vesicular or non vesicular) has remained unclear. Because the location of vesicular monoamine transporter 2 (VMAT2) defines the secretory vesicles capable of monoamine release, we have studied its trafficking to assess the potential for monoamine release by exocytosis. In neuroendocrine PC12 cells, VMAT2 localizes exclusively to large dense-core vesicles (LDCVs), and we now show that cytoplasmic signals target VMAT2 directly to LDCVs within the biosynthetic pathway. In neurons, VMAT2 localizes to a population of vesicles that we now find undergo regulated exocytosis in dendrites. Although hippocampal neurons do not express typical LDCV proteins, transfected chromogranins A, B, and brain-derived neurotrophic factor (BDNF) colocalize with VMAT2. VMAT2 thus defines a population of secretory vesicles that mediate the activity-dependent somatodendritic release of multiple retrograde signals involved in synaptic function, growth, and plasticity.